Prevention of Wind and Fire Losses to Farm Buildings by Giese, Henry
Circular (Iowa State College. Agricultural
Experiment Station)
Iowa Agricultural and Home Economics
Experiment Station Publications
4-1931




Follow this and additional works at: http://lib.dr.iastate.edu/iaes_circulars
Part of the Agriculture Commons, and the Bioresource and Agricultural Engineering Commons
This Article is brought to you for free and open access by the Iowa Agricultural and Home Economics Experiment Station Publications at Iowa State
University Digital Repository. It has been accepted for inclusion in Circular (Iowa State College. Agricultural Experiment Station) by an authorized
administrator of Iowa State University Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Giese, Henry, "Prevention of Wind and Fire Losses to Farm Buildings" (1931). Circular (Iowa State College. Agricultural Experiment
Station). Paper 127.
http://lib.dr.iastate.edu/iaes_circulars/116
Aprll, 1931 Circular No. 127 
Prevention of Wind and Fire Losses 
to Farm Buildings 
BY HENRY GIESE 
AGRICULTURAL EXPERIMENT STATION· 
IOWA STATE COLLEGE OF AGRICULTURE 
AND MECHANIC ARTS 
C. F. Cuansa, Director 




Wind Resistive Construction 3 
Effect of Bracing Upon Frame Walls 6 
Considerations in. Farmstead Planning. 9 
Ridge Fastening 10 
Splicing and Sheathing 10 
Bracing at Mow Floor 10 
.Anchoring to Foundation 11 
The Roof Truss . 13 
Miscellaneous Details . 14 
Fire Resistive Construction 15 
Location of Buildings 16 
Sparks on Non-resistive Roofs 16 
Defective Flues and Heating Apparatus 17 
Fire Stoppage 19 
Defective Electric Wiring • 19 
Lightning 20 
Spontaneous Ignition 20 
Chlorates Used in Killing Weeds 21 
Gasoline and Kerosene 22 
Matches and Careless Smoking . 22 
Disposal of Ashes and Rubbish 22 
Sources of Further Information 22 
Publications Dealing with Wind and Fire Losses and Their 
Prevention . 23 
Prevention of Wind and Fire Losses to Farm 
Buildings 
BY HENBY GIESE 
The amount of farm property destroyed annually by wind 
and fire is appalling, and this loss constitutes a heavy financial 
drain upon the state and nation. In many instances, the losses 
are due to carelessness or improper construction of buildings 
and might easily be prevented. Since prevention of the loss 
of' a building is much better than reconstruction, this circular 
purposes to call attention to some of the easily observed pre-
ventive measures which if followed will reduce farm building 
losses resulting from wind and fl.re. 
WIND RESISTIVE CONSTRUCTION 
The action of wind upon buildings has not been we11 under-
stood. Wind pressures in some instances act in quite the re-
verse direction to what one might ordinarily expect. 
In general, two types of storms cause damage to buildings. 
The first is the tornado, a very rapid whirl of small diameter; 
the second is the cyclone or hurricane, which is of such large 
diameter that it appears to be a straight wind. 
The tornado is so whimsical and destructive in its action and 
afi:ects such a relatively small territory, that it does not now 
seem practical to attempt to build to resist it. On the other 
hand, it is feasible to build against the high and apparently 
straight wind which does the greater part of the total damage. 
We shall discuss briefly the effect of air in motion upon ob-
jects in its path, the parts of buildings which seem to fail to 
resist these forces and some suggestions as to how they may be 
strengthened. The weight of the atmosphere exerts a pressure 
of nearly 15 pounds per square inch upon all exposed surfaces 
near the earth. Every square foot of surface on a building 
must resist a pressure of more than a ton due to the atmos· 
phere. This pressure is not apparent since it is equal on each 
side of a board or on the inside and outside of a building. That 
is, on every square foot of barn wall or roof, there is a pressure of 
more than a ton tending to force the lvall in and an equal out-
ward pressure. As long as these two forces are equal, the 
building stands without difi:iculty. · 
When the air outside the building is in motion, this equilib-
rium. in pressure is upset. The most common change in pressure 
is an increase on the windward side. This force has been esti-
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mated by designers to reach approximately 
30 pounds per square foot for winds in this 
area. Thus while the atmospheric pressure 
of approximately a ton to the square foot is 
increased by about 30 pounds, the pressure 
on the leeward side remains the same. 
One principle which has not been so well un-
derstood is that when air flows past a surface, 
·the static pressure is decreased on that side. 
~ This can easily be illustrated by a sheet of pa-
Flir. 1• The 11_ per and spool as shown in fig. 1. Stick a pin 
of air mq :rescue at-- thru a piece of paper to prevent its sliding off, 
-berlc preuure. and hold the paper against the end of the spool 
with the pin in the hole of the spool. If one 
blows into the other end of the spool, it will be found im-
possible to blow the paper from the opposite end, because 
the air escaping from the hole in the spool, :flows paral-
lel to the surface of the paper. This flow of air parallel to the 
paper reduces the static pressure on the side toward the spool 
while the static pressure on the other side· remains undimin-
ished. This difference in pressure is sufficient to hold the paper 
disc firmly against the end of the spool. 
Wind flowing over a barn and past the ends or sides may act 
in much the same way. Figure 2 illustrates approximately 
the influence of a wind from the left upo.n the sides and roof 
of a gambrel roofed barn. A considerable pressure is built up 
on the vertical side and steep part of the roof on the windward 
side. A suction probably exists over all of the remaining por-
tions. The length of the arrows indicates roughly the differ-
ence in pressures or the force effective at each point. The 
arrow heads show the direction of the effective pressure. The 
pressure is outward over a large portion of the barn area be-
cause the pressure on 
the outside is de-
creased while that on 
t h e inside remains 
approximately th e 
same. Open windows 
on either the wind: 
ward or leeward side 
will change this sit-
uation materially. 
liost farm build-
ings no'v in use have 
not been built· to 
withstand this differ-
ence in pressure. On l'llr. 2. n1u1trat1111r the wtnct P_,.. on a 1iani. 
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Fig. 3. A small diagonal brace adds rrntb to the sUfrneu and 1trengtb. 
the other hand, a few simple anchors and braces added to ex· 
isting buildings or included in the construction of new build· 
ings may save a building and its contents in a severe storm. 
The general principles of bracing and a few construction de-
tails which will help in strengthening ,buildings against these 
wind pressures will be considered. 
In most farm buildings, the principal members are either 
horizontal or vertical. Horizontal siding is nailed on vertical 
studding, or vertical studding is nailed on horizontal members. 
The effect of wind pressure on a structure of this kind is illus-
trated in fig. 3. In a and b, the nails alone resist the force ap-
plied by the wind. The nails bend or split the wood and the 
structure is deformed from its original shape. A small diagonal 
brace, as shown inc and d (fig. 3), adds greatly to the stiffness 
and strength. 
Figure 4 shows the effect of bracing upon crib siding or a 
tightly sheathed wall after the lumber has dried out and cracks 
A t: 
Fla. 4. Dlqonal bract~ makes crib wall rigid. 
left between the boards. The construction at the left is very 
flimsy and will easily settle out of shape, while that at the right 
is very strong and rigid. The result of a failure to brace well 
is illustrated in fig. 5. 
In most wood construction, the weakest places are at the 
joints. The proper fastening of members requires careful 
workmanship and often the strength of a beam is materially 
lessened because of ineffective fastening. All joints should be 
well nailed or bolted with due care to avoid splitting. A nail 
is not very effective at best and may be nearly worthless if it 
is driven so as to split the wood. 
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Fis. 6. A com crib that la n~ braced. 
The following results of tests made by the U. S. Forest 
Products Laboratory• at Madison, Wis., show very clearly the 
effect of bracing upon the strength and rigidity of frame walls. 
INCLINATION OF SHEATHING 
1. "Ordinary stud and plate walls, sheathed diagonally, are 
4 to 7 times as stiff and 7 to 8 times as strong as if horizontally 
sheathed. 
FREQUENCY OF NAILING 
2. Three or four nails instead of two in 1 x 8 horizontal 
sheathing improve the wall but little. They add from 30 to 
100 percent to the stiffness of a diagonalJy sheathed wan. 
SIZE OF NAILS 
3. Ten-penny nails instead of eights for horizontal sheath-
ing increase stiffness 50 percent and strength 40 percent. 
Larger nails do not improYe diagonal sheathing. 
EFFECT OF MATCHING 
4. Side and end-matched sheathing is as stiff and strong as 
sheathing which butts over the studs. 
EFFECT OF GREEN LUMBER 
5. , A wall horizontally' sheathed with green lumber and al-
lowed to become air dry before testing lost about 50 percent 
in stiffness and 30 percent in strength as compared to a dry 
sheathed panel. 
•Tl"87er, Geo. W.-'ni• Rlirtdlq. and Strmatb of Frame Wal11. U. S. Dept. of 
Acrlculture, Fol'ftt &!rtltt, Fol'ftt Prodaeta Laboratol'>', Mad1-, WJ1. 
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TYPES OF. BRACING 
6. "Herringbone" bracing has little value. 
7. 2 x 4 corner braces cut in between studs add 60 percent 
to stiffness and 40 percent to strength. 
8. 1 x 4 strips, let into the stud faces diagonally under 
sheathing, make a horizontally sheathed wall 2112 to 4 times 
stiffer and 3112· to 4 times stronger. 
EFFECT OF WALL OPENINGS 
9. Window and door openings closely spaced reduce the 
stiffness of horizontally sheathed walls 30 percent and their 
strength 20 percent. Diagonally sheathed walls lose 63 percent 
in stiffness and 5<l percent in strength, but are still much better 
than horizontal walls without openings. 
EFFECT OF LATH AND PLASTER 
10. Plaster on wood lath makes a wall 90 percent stiffer, 
and about half as strong as tho diagonally sheathed." 
So little difference in the labor and materials is involved be-
tween a rigid and a flimsy wall that it seems almost inexcusable 
to construct a building without wall bracing. The most com-
monly damaged buildings from lack of wall bracing are corn 
cribs. Common crib construction consists of narrow horizontal 
siding boards, spaced about an inch apart and nailed to verti-
cal studs. This construction is very weak and flimsy. The sid-
ing should either be laid diagonally or the wall well braced. 
Existing cribs can be easily strengthened by nailing one or 
more 1 x 4 's diagonally across the inner face of the studc;. In 
Fis. I. Houe damased bJ' llTlns dcbrlt from a poorl1 conttructed bsm. 
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Fhr. 7. Com crib that stood In path of lblng debrl• lrcm a barn oC questionable 
con1tructlon. 
new construction, it would be better to let the hrnce into the 
studs as shown in fig. 4. 
In the older buildings which were built when lumbl'r was 
plentiful and labor cheap, the ham frame was constructed of 
heavy timber mortised and tenoned together. Many of these 
still stand because of the tremendous amount of material uged. 
Newer construction has in some instances· gone to the other 
extreme. · Conservation of labor and materials has brought 
the balloon frame construction. l\Iembers built up from plank-
ing make it possible to discard many defects which would ap-
pear in larger timbers and also reduce the number of sizes 
which must be stocked. by the local lumberman. The modem 
types of barn frames have also provided better working space 
in the barn, especially in the haymow. · 
While these new methods of framing may be entirely satis-
factory from the construction standpoint, lack of attention to 
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some details may permit destruction of an otherwise satisfnc-
tory buildings. The following discussion relates primarily to 
barns because studies have shown .that the greatest economic 
damages are to barns. Some of the suggestions will apply to 
other buildings as well. The house is usually of better con-
struction and more thoroly braced by partition walls and, 
hence, usually does not suffer major damage unless struck by 
flying debris from other buildings. 
CONSIDERATIONS IN FARMSTEAD PLANNING 
According to statistics on weather, nearly all destructive 
winds in Iowa blow from the west with slight variations 
toward th<? north or south of west. It would seem advisable, 
then, in planning the location of buildings to consider this fact. 
In the storm area of Sioux and O'Brien counties (June, 1930) 
there were a number of occasions where houses and other build-
ings were badly damaged by other buiJdings. The house shown 
in fig. 6 was located directly east of the barn. The barn, of 
questionable construction and not anchored to the foun-
dation, was easily demolished. It may 
be noted that the walls and roof of the 
barn gave, way in sections, each in turn pil-
ing against the house. AJtho still standing, 
the house was so badly racked from the im-
pact as to be almost a total Joss. Figure 7 
shows the damage to a first-class corn crib 
from the same cause. In this case, the owner 
had spared no cost in an attempt to secure 
F 1 ... 8• Influence a good barn. Sufficient material was used. 





in storm areas. the 
improper fastening 
of plates and rafters 
to the top of a frame 
wall appears to be 
the most common 
cause for destruction 
of buildings in a 
high wind. Figure 8 
·sh ow s c om m on 
methods of eonstntc-
tion used. Nails are Flir. 9. Roof Lorn from bulldlnr when raCten pulled from plate. 
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driven thru the plates into the ends of 
the studs. Rafters are toe-nailed then to 
the plate. Nails driven into the end 
grain and toe-nailing are poor methods 
of fastening; they should be avoided 
where possible. This construction is sat-
isfactory on the windwarp side or where 
the roof is sufficiently heavy to balance 
the lifting effect of the wind. On the 
leeward side, pressures resulting from 
the wind cause forces in the directions 
shown by the arrows. This pulls the 
rafters from the plnte or the plate from 
the studs. Figure 9 shows how this has 
occurred. A 1 x 6 brace, as shown in 
fig. 10, will add very little to the cost 
Fii'· 10• Brace to tie raft- of.new construction an? may easily be ~P-
er to plate. phed to old barns. ThtS small precaution 
may prevent the loss of an entire barn. 
RIDGE FASTENING 
Similar stresses occur at the ridge of the barn. Rafter ends 
at the ridge should be securely fastened in the same manner 
a s a r e recommended 




Precaution should be 
taken by the builder to 
avoid splicing sheath-
ing boards on the same 
stud or rafter. A build-
ing should be as nearly 
as possible e q U a 11 y Fis. 11. Roof abeathlns ahoulcl not be spUced 
Fii'. 12. Wind brace under 
mow floor. 
on one rafter. 
s~rong in all places. Figure 11 shows 
how a roof has pulled apart because 
of failure to observe this precaution. 
BRACING AT MOW FLOOR 
The side pressure of the wind on a 
barn tends to move it from its foun- . 
dation. If the building is relatively 
short the braces at the ends may be 
sufficient to hold the barn in its 
original shape. The building can 
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Fie. 18. Barn deformed bec:a11111 of 
lack of bnclnir. 
Fie. 14. Result of brokm 1tuda at 
mow toor line. 
be materially strengthened by adding a brace as shown in 
fig. 12. The barn shown in fig. 13 has been twisted out of shape 
Fie. 15. Siune barn u In f!s. 14. It wu .S.. 
ltr01ed whm th• etuu broke at the mow lloor line. 
because of a lack of 
bracing. The ctistom-
ary way of support-
ing the mow floor is 
by letting in a rib-
bon. This notch may 
reduce the bending 
strength of the stud 
by one-third or more. 
The barn shown in 
figs. 14 and 15 was 
judged a total loss 
because all of. the 
studs were broken 
just below \he mow 
floor. Rafters and 





Even tho the build-
ing were built suffi-
ciently s t r o ng t o 
withstand the action 
of a severe wind, it 
Flir. 16. Horr hooM moved from 
foundation. 
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Fiir. 17. Another view of same horr 
hou11e. 
might be weakened by being blown from its foundation. The 
hog house shown in figs: 16 and 17 was bent and moved from 
its foundation at both ends. The resistance of the concrete 
floor, which extended approximately an inch above the founda-
tion, was sufficient to keep the center part in place and to pre-
vent the entire building from being blown away. A few well 
placed anchor bolts would ·have prevented damage to this 
building. In the barn shown in 
fig. 18 anchor bolts were provided 
in the foundation but nuts were 
never screwed onto the bolts. 
Since this was the barn that par-
tially demolished the corn crib , 
shown previously, much damage 
might have been prevented by the 
scre\ving of a few nuts onto bolts 
already in place. Figure 19 illus-
trates a common way of anchor-
. ing the sill by bolts imbedded in 
the foundation. As the studs are 
usually only toe-nailed to the sill, 
this joint has some weaknesses de-
scribed of a similar fastening of 
c1a~r!d 1t~ :e01~::ii:::i.u~~~td be an- the rafters and plate to the studs. 
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Vertical siding nailed to the sill or provision to 
anchor even a few studs directly to the founda-
tion would add to the effectiveness. Figures 20 
and 21 show buildings upturned for lack of an-
choring. 
THE ROOF TRUSS 
• Fir. 19. A 
method of 
bolUns alll to 
!oundaUon. 
With changes in barn framing has come a de-
mand for a haymow unobstructed by timbers. 
Several types have been designed which if prop-
erly constructed will give entire satisfaction. The 
gambrel, or often mis-called hip roof, has .been an 
outgrowth of this tendency. This double slope roof, steep next 
the plate and relatively flat above, allows more mow space with 
a given wall height and permits bracing the roof to avoid in-
side supports. The Shawver and braced rafter roofs have both 
proved very satisfactory. The roof on the barn shown in figs. 
14 and 15 was of the braced 
rafter type and withstood 
the storm quite effectively. 
Before one builds a roof of 
this type, however, he should 
assure himself that he is 
building from a proved de-
sign. 
A more recent develop-
ment in roof design is the 
Fllr. 20. A bulldlns oYertumed tor curved or so-called gothic. 
tack of ancborins.- This has been very popular 
because of its pleasing ap-
pearance and. its conveniently shaped mow, free from 
obstructions. While it is possible to build these roofs so that 
they will retain their shape thru wind storms, many have been 
improperly designed and have consequently collapsed or sagged 
badly. Two types of rafter construction commonly used are 
shown in fig. ~2. The bent rafter construction shown on the 
left requires less material and 
is easier to construct. It is, 
however, structurally w e a k 
and if used at all should be 
supplemented by an occasion-
al sawed rafter as shown on 
the right side. Other methods 
are now being used satisfac-
torily for this type of con~ 
struction. Again the builder poo~; !~ch:~er bulldlns that was 
14 
l"fc. 22. Gothic roof frunlDs. 
should convince himself that the proposed method has proved 
itself capable of satisfactory performance. 
MISCELLANEOUS DETAILS 
Some of the above suggestions will apply in principle to de-
tails not specifically mentioned. In addition, attention should 
be called to some minor causes of damage which in the aggre-
gate cause a great deal of inconvenience and often large prop-
erty damage. Some of these while not strictly structural prob-
lems in themselves, may cause damage to other buildings or 
parts of buildings. . One of the most common is the blowing 
off of cupolas. Many wooden cupolas are merely toe-nailed to 
barn roofs. After a few years the nails rust and the timber 
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decays around the nail. A cupola blowing from a roof (fig. 23) 
may damage the barn on its way down or strike livestock. Barn 
doors should be securely fastened. Sliding doors should be 
held by guides at the bottom as well as be hung on a track 
which will not permit their being blown off. Falling defective 
trees cause much damage to buildings and loss of livestock. 
Trees or limbs that are not sound should be removed. Wind-
mills should be securely braced and anchored. 
FIRE RESISTIVE CONSTRUCTION 
Fire is one of the most insiduous of farm hamtds. Its annual 
toll in the United States has been variously estimated at up-
wards of $100,000,000. In addition to causing this tremen-
dous property damage it is the cause of approximately 3,500 
deaths each year. Because of the relative isolation of one farm 
from other farms the fire problem offers some additional diffi-
culties not encountered near population centers. The Iowa 
state fire marshal reports more than six times as many fires in 
city dwellings as farm dwellings in 1929, while the total dam-
age was about equal in each case. The increased difficulty in 
fighting farm fires and consequent decrease in probability of 
being able to extinguish them, emphasizes the need for pre-
ventive measures on farms and in rural communities. Fire 
losses are truly economic losses and must eventually be borne by 
society. Insurance does not adequately cover loss of property, 
time and inconvenience involved and nothing can replace the 
loss of life. Since the owner inust be the larger loser, it is in . 
his interest to do what he can toward fire prevention as well as 
fire protection. 
T h e purpose of 
this bulletin is to dis-
:uss the major causes 
of farm fires and 
some easily observed 
preventive . m e as -
urcs. There are, in 
general, two types of 
problems: those defi-
nitely related to de-
fective construction 
and maintenance and 
those resulting from 
carelessness. B o t h 
may be lessened by 
proper construction 
and so are included 
here. A press release 
stoc'i.r. 21. CllPOla blown from ham may kill 11"" from the Un i t e d 
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States Department of Agriculture states: ''The principal 
causes of farm fires and damage as compiled by the engineers 
are : spontaneous ignition of agricultural products, $30,000,000 
annually; lightning $21,650,000; defective chimneys and flues, 
$20,125,000; sparks on combustible roofs, $9,350,000; careless 
use and storage of gasoline and kerosene, $6,650,000; defective 
heating equipment, $6,375,000; and faulty wiring and improper 
use of electrical appliances, $1,225,000. Fire of misceJlaneous 
known origin accounts for more than $12,000,000 of the annual 
loss; and $30,000,000 in damage is from causes not identified. 
This loss from unknown causes combined with the annual loss 
from spontaneous ignition represents 40 percent oi the total 
farm fire loss.,, 
These groups have each been further subdivided into more 
specific causes and are discussed below with some suggestions 
for better construction which will eliminate or lessen the loss 
caused thereby. 
LOCATION OF BUILDINGS 
When planning a farmstead or adding buildings to the group, 
the location of buildings within the group should be consid-
ered. Unless of fire resistive construction, the buildings should. 
be well separated and located, in so far as possible, so that fire 
will not be readily carried from one to another. If the princi-
pal buildings are arranged so that a line drawn from one to the 
other makes a right angle with the direction of the prevailing 
wind, there will be less chance for fire to be carried from one 
building to the other. Dwelling fires occur more frequently 
during the heating season, while bam fires occur more often in 
the summertime. This relation of buildings not only mini-
mizes the danger of fire spreading from one building to an-
other, but also reduces the probability of objectionable odors 
reaching the house from the stables. 
SPARKS ON NON-RESISTIVE ROOFS 
Sometimes notwithstanding a careful arrangement of build-
ings, fires will occur when the wind is blowing from some 
other than the pre\•ailing direction. Sparks and fiying brands 
from the burning building may seriously endanger other build-
ings in the farmstead unless they are properly protected. 
Sparks" from the chimney may lodge on a combustible roof and 
cause a serious fire. As noted previously, this one cause is re-
sponsible for a larg~'J>roportion of the total farm fire loss. Ex-
perience has shown that a non-combustible roof of tile, metal or 
slate or some of the more fire resistant materials will prevent 
the spread of many severe fires. 
If wood shingles are employed proper use 'vill help in making 
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the roof more fire resistant. 
Cheap grades should be avoided. 
Flat grained shingles will curl 
badly. Edge grained cost slight-
ly more but will last much long-
er. Do not try to cover too much 
surface with a thousand shingles. 
Shingles laid 5 inches to the 
weather do not have sufficient 
support and will soon work loose. 
Lay them with an exposure not 
to exceed 414" to 41f2". It bas 
Fig. 2~. Poor mortar Joints In been demonstrated that new 
chimneys C&Ulle many firet1, WOOd Shingles lying flat On the 
roof do not ignite readily. The 
hazard increases rapidly as they split and warp. Do not expect 
a roof to last too long. Renew it. Dipping wood shingles in 
paint before laying will make them more fire resistant. 
DEFECTIVE FLUES AND HEATING APPARATUS 
Be sure that furnaces, stoves and other heating equipment 
are carefully installed. All should be well separated from 
frame walls. Fireplaces should be well protected on all sides. 
Stove and smoke pipes leading to the chimney should be of sub-
stantial construction and well fastened. Care should be taken 
to renew them before they have rusted thru and constitute a 
fire hazard. 
In recent years there has been an in-
creasing tendency toward hatching 
chicks earlier. To do this requires 
heated incubators and brooders. :Many 
of these are fire hazards and should be 
kept in small buildings well separated 
from the larger farm buildings. In 
case this is not feasible, great care 





:Many fires result from poor chimney 
construction. Cement mortar, or mor-
tar containing only a small percentage 
of lime, should be used in laying a chim-
ney. The acids formed in the chimney 
deteriorate lime mortar rapidly and 
cracks may occur extending thru the 
chimney wall (fig. 24). Existing chim-
neys should be examined regularly. 
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Flir. 21. Fire Btopplnir delalla. 
other sharp instrument. If it crumbles readily it should be 
renewed. Examine the chimney for cracks. The safest way 
when building is to line the chimney with a clay flue liner. 
This eliminates many mortar joints and the probability of a 
continuous mortar joint thrn the flue wall. Chimneys should 
never be built upon a w·ood or other combustible support but 
should be carried down to a masonry foundation. No wood 
.... 
FIJr. 27. Kethada of fire atopplns. 
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Pis. 18. Detalla of Ire atopplns <-a.a. 2'1 and 28). 
work should be built into or in contact with a chimney. They 
should be separated with asbestos or other non-combustible in-
sulating material. 
FIRE STOPPAGE 
When a building constructed of combustible material is ig-
nited, the rate of burning depends largely upon the methods of 
construction used. Many fires originate in the basement. · In 
the usual frame house construction, flues are .formed between the 
studs and the sheathing and fire may travel readily up thru 
the wall to the floors above. A fire of this kind is very diffic!ult 
to fight as one never knows just where it may break out next. 
This flue action can be lessened and the progress of fire thru 
a frame building materially retarded by the use of fire stops. 
These fire stops, altho preferably of non-combustible material, 
may, if well fitted, be of wood. The places where the fire stops 
are most effective in a house are around all walls next to the 
foundation, between floor levels and at the roof line. Figures 
25, 26, 27, 28 show several methods of accomplishing this. 
The travel of fire from the· stable of a 
ham to the mow or from the mow 
down may be prevented or retarded by 
equipping each opening with a metal 
covered door and constructing the mow 
floor by nailing 2 x 4 's together as 
shown in fig. 29 in place of the usual 
joist construction. Many times valuable 
livestock is burned because of a lack of 
time for removal from a burning build-
ing. 
DEFECTIVE ELECTRIC WIRING 
The increasing use of el~ctricity on 
the farm brings with it increasing 
danger of fires from electrical ap-
paratus. Some times a desire to econo-
20 
mize, or lack of information re-
garding the fire hazard, result 
in faulty installation. All wir-
ing on the farm should conform 
to the National Electric Code 
prepared by the electrical com-
mittee of the National Fire Pro-
tection Association. A void open 
wiring. The insulation will de-
teriorate after a time or may 
become worn or gnawed off by 
rats. Use only conduits or 
other protective covering and 
make all connections in fire-
proof boxes. Large switches 
and motors or generators that · 
are liable to arc during opera- Fla. ao. L1111btn111111 causes -
tion should be well protected. tB!'lll ftrea, 
Transformers or other equipment that are likely to become hot 
should be kept at a safe distance from combustible materials. 
Never replace fuse8 with nails or wires or with fuses of too high 
amperage. Be sure to disconnect fiatirons, curling irons or 
other heating equipment before leaving them. Protect with 
suitable guards any lights used in barns or lights that may be 
broken and possibly ignite combustible material. 
LIGHTNING 
Lightning is one of the major causes of farm fire loss in the 
Middlewest. Preventive measures have been demonstrated 
Fla. 81. Rubblab In the 'buement 
la a Mrloaa ftrw baa.rd. 
to be more than 90 percent effi-
cient. Few fires occur in build-
ings properly rodded. Farmers' 
Bulletin No. 1512 published by 
the U. S. Dept. of Agriculture 
gives specific directions for 
equipment for protection 
against lightning. Two general 
considerations are (1) a point-
ed air terminal extending above 
the roof or chimney and (2) a 
good electrical connection to 
permanent earth moisture. 
SPONTANEOUS IGNITION 
The spontaneous ignition of 
hay is the largest single cause 
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of farm fires. Careful curing is essential to safe storage. Henry 
G. Knight,• Chief of the U. S. Bureau of Chemistry and Soils, 
states: 
c 1 Difficulty is experienced in some of the states in curing 
leguminous hays by the ordinary methods. The stems are 
rather large and juicy and unless there is good drying·weather 
curing takes place rather slowly. If a considerable amount of 
moisture is left in the hay it is conducive to heating. Upon 
the other hand it is common practice in certain western states 
in handling alfalfa to cut it, allow it to wilt, and then imme-
diately place it in the stacks. Under such conditions the mate-
rial undergoes heating and the color changes to tobacco brown. 
It very seldom fires but forms a sort of ensilage which ap-
parently is very palatable to livestock. It is common knowl-
edge, however, that it is dangerous to put up alfalfa or clovers 
after a heavy dew even tho the total amount of moisture 
iq the hay may be apparently far less than in the case stated 
above. Hays that are stacked in the open as is the common 
practice thruout the west may heat and ignite, but ordinarily 
only the one stack is lost and such losses may not be reported. 
Hays which are stored in the barn which undergo spontaneous 
heating and ignition not only cause the loss of the hay but other 
property as well.'' The spreading of salt over the hay at the rate 
of about 20 pounds per ton gives slight protection. 
The recently developed practices of using chlorates to kill 
weeds has added a new fire hazard to the already long list. 
This chemical may be safely used if the proper precautions are 
taken. Instructions for use are usually placed in the drums 
with the chemical. The following warning is issued by R. H. 
Porter of the Iowa Agricultural Extension Service. 
"Several experiment stations have been recommending 
sodium chlorate to kill such weeds as canada thistle, quack 
grass and European bindweed. Tests with this chemical have 
not been as extensive in Iowa as in certain other states but we 
have enough evidence now to· show that sodium chlorate in 
liquid form when properly applied will kill canada thistle and 
quack grass. But there are certain dangers in using chlorate 
which makes us reluctant to recommend it for general use. . . 
ccsodium chlorate is relatively harmless when packed in a 
steel or iron drum and kept closed and can be handled with 
little or no danger. Organic matter or dust when mixed with 
chlorate renders it_highly inflammable. Clothing, wood or other 
•!Wport of Conrerence on Spontaneom B'eatlng •nd Isnltlon of Asrleultaral and 
Industrial Prodw:t.9, Washlnirton1 ~· c., Nn. H and 1&, 19211, tT. S. Dept. ot Asrt· 
culture, Wuhington, JllnlmsrapDeG tlllO. 
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organic matter when soaked in sodium chlorate solution may 
be easily set on fire by friction and often explodes. A person 
walking thru a field recently sprayed with sodium chlorate 
may suddenly find himself surrounded by flames. One area in 
Iowa sprayed during 1929 at the rate of 500 gallons per acre 
(121h quarts per square rod) caught on fire spontaneously on a 
hot sunshiny day." 
GASOLINE AND KEROSENE 
Gasoline and kerosene pave many farm uses. Care in use and 
storage will materially reduce the property loss and hazard to 
life. Stoves and lamps should be filed by daylight and away 
from open fires. Lamps should be protected against accidental 
tipping which might result in spilling oil on the floor. The use 
of kerosene for quickening fires is a dangerous practice. Many 
fatal accidents have resulted from home cleaning with gaso-
line. Some fabrics when rubbed together or against other ma-
terials will produce sparks sufficient to ignite gasoline vapors. 
Use only non-combustible cleaning fluids. Inflammable liquids 
should be stored only in well marked containers and kept away 
from anything which might produce a fire. 
MATCHES AND CARELESS SMOKING 
Matches and careless smoking have been the cause of many 
fires. Too much care cannot be taken to see that matches are 
stored away from fires and are inaccessible to children. Safety 
matches are preferable. Cigar and cigarette butts should be 
entirely extinguished before being thrown away. Hay and 
other combustible material around barns, as well as in forests 
and fields, are very easily ignited. Smoking should not be tol-
erated in barns and other buildings. 
DISPOSAL OF ASHES AND RUBBISH 
Metal cans or receptacles should be provided for ashes. Live 
coals may remain for a long time after ashes are removed from 
the stove or furnace. Especially in dry seasons, ashes should 
never be emptied where they may be scattered by the wind. 
Rubbish should not be allowed to accumulate but should be 
burned or hauled away where it cannot be ignited and cause 
damage to buildings or other property. 
SOURCES OF FURTHER INFORMATION 
An attempt has been made here to review the causes of wind 
and fire damage and to suggest reasonable measures which if 
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adopted would help materially to reduce economic losses and 
hazards to human life. These have been treated only briefly. 
For the benefit of those who may desire to read further, a list of 
publications is given. Copies can be secured upon application to 
the addresses given. 
PUBLICATIONS DEALING WITH WIND AND FmE 
LOSSES AND THEm PREVENTION 
1. BETTS, M. C., ET AL. 
Fire Protective Construction on the Farm. U. S. Dept. of Agrl· 
culture. Farmers' Bulletin No. 1590. 
2. BROWNE, CHARLES A. 
The Spontaneous Combustion or Hay. U. S. Dept. or .Agrlcul· 
ture. Technical Bulletin No. 14L (10 cents per copy.) 
3. DRYDEN, H. L., AND HILL, C. L. 
Wind Pressures on Structures. U. S. Dept. of Commerce, 
Scientific Papers or the Bureau or Standards. No. 523. 
4. MOCK, GEO. D. 
A Survey of Farm Fires. National Fire Protection Assn. 60 
Batterymarch St., Boston, Mass. 
5. MOCK, GEO. D. 
Rural Fire Survey of Story County, Iowa. National Fire Pro-
tective Assn. 60 Batterymarch St., Boston, :Mass. 
6. NATIONAL BOARD 01' FmE UNDEBWBlTEBS. 
Safeguarding the Farm Against Fire. National Bd. Fire Un· 
derwrlters. 207 E. Ohio St., Chicago. 
7. NATIONAL BOARD 01' FmE UNDEBWBITEBS. 
The Menace from the Sky. National Bd. Fire Underwriters. 
207 E. Ohio St., Chicago. 
8. RoETm, HARBY E. 
Fires OD Farms. U. S. Dept. Of Agriculture. Burean or Ch~ 
lstry and Solis. Leaflet No. u. 
9. STBOm.c, JOHN w. 
19th Annual Report of the State Fire Marshal for the year 1929, 
State Fire Marshal, Des Moines, Iowa. 
10. Smon:ar, JoHN W. 
· Fire Prevention Manual. Bulletin No. 3. Causes and Dangers 
of Fires. State Fire Marshal, Des Moines, Iowa. 
11. UNITED STATES. 
Light Frame Construction. Bulletin No. 145. Issued by the 
Federal Board for Vocational Education In Cooperation with 
the National Committee on Wood UWbation, U. S. Dept. of 
Commerce. (40 cents per copy.) 
12. VALOIU!:l'f, V. N., ET AL. 
Fire Safeguards for the Farm. U. S. Dept. of Agriculture. 
Farmers• Bulletin No. 1643. 

